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TESTS  OR  THE  TRANSPORTATION  OF  GRAPES;  SEPTEMBER  1946l/ 


The  main  object  of  these  tests  was  to  determine  whether 
grapes  could  be  cooled  satisfactorily  in  transit  in  fan  cars  by 
salting  the  ice  at  the  loading  shed  and  at  the  first  *nd  second 
icing  station,  relying  upon  the  forced  air  circulation  while  the 
cars  were  in  motion  to  remove  the  field  heat.     If  this  method  of 
cooling  could  be  relied  upon  to  finish  a  short  Job  of  precooling, 
it  would  obviate  the  necessity  of  holding  cars  over  a  day  for 
thorough  precooling,  a  practice  followed  by  the  most  progressive 
shippers.    Also,  if  it  would  equal  the  cooling  obtained  by  the 
usual  5-  or  6-hour  job,  it  would  save  considerable  money  in  pre- 
cooling charges*    These  comparisons  were  made  in  cars  loaded 
lengthwise  which  cool  relatively  easy  and  also  in  cars  loaded 
crosswise  with  the  Hoek  and  block  loads  that  are  more  difficult 
to  oool. 

An  opportunity  was  also  afforded  for  comparing  cooling 
rates  in  an  overhead  bunker  car  and  a  fan  car,  salted  and  iced 
similarly  J,  neither  precooledo 
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Outline  of  tests 


The  care  that  were  shipped  in  the  teet  are  ehovn  in  table  1,  and 
their  specifications  and  the  loadini^  data  are  ^iven  in  tables  ▲  and  B 
attached  to  this  report o 


Table  lo    Liet  of  teet  carS(,  ^ape  transportation 
teste  Heedle/p  Califop  to  Hew  Tork^  Ho  To,  8ept„ »  19^6 


Car  and 
Shipper 


Load- 
ing 
Date 


Type 


Befrigeration 


Load 


l-BD-3g36l     9/12  Stan- 
(Hamilton)  dard 


2  -  XB-g208  9/12  Fan 
(Hamilton) 

3  -  BD-gl30  9/13  DOc 
(Hanilton) 


k  -  Ha-g020 
(Haaiiltoii) 

5  -  Bix.g5i5 
{Cella) 

6  -  H3>-g532 
(Oella) 


9/13  Boo 
9/13  Do, 
9/13  Do, 


7  -  BBEX7U698    9/13  DOo 
(We etc oast 
Growers) 


Long  precooling  (29  hrso)  1/  no  Lea|pthwise 
final  salting  by  shipper^  stdc 
ref o  5,        salt  of  ice  supplied 
at  Bakersf ield^,  HeedleSo 

Ooo.  (Tans  on)o  Doo 


2/0  Short  precoollngo  500  IbSo  Hoak 

final  salting  by  shipper,  stdo  refo 

(fans  on),  5^  salt  of  ice  supplied 
at  Baker sfi eld,  Heedlet 


Soc 


Lengthwise 


Short  precooling  (Oeuo  Aaerioaa) ,  Block 
no  salto  stdo  refo,  fans  oUo 


S  -  Basx7U699  9/13 

(Vestooast  Growers) 


Ho  precooling,  500  Ibso  salt  at 
loading  shedg  stdo  refo »  fans  oUp 

^  salt  of  ice  supplied  at 
Bfikersfleldp  Heedleso 

Hon-precooledp  ^OO  IbSo  salt  at 
loading  point,  stdo  refo,  fans  on, 
salt  of  ice  supplied  at  Bakers- 
field,  Heedles,  then  35^  salt  at 
all  fnfither  stationso 


DOc 


T30o 


DOo 


DOo 


Orer- 
hesA 

1/  Long  precooling;  One  sack  salt  added  to  each  bunker,  fans  run  all  night, 
refilled  bonkers  in  the  Boming,  plus  one  sack  salt  each  bTanken  Pre- 
cooled  until  train  tiaso     Total  salt  used  UOO  Ibso    Ho  final  salting  at  end 
of  precoolingo 

2/  Short  precooling? Tans  started  as  soon  as  car  loaded^  using  one  sack  salt 
each  bunker„    fie-iced  about  gsOO  P„Mo,  1  sack  salt  each  bunkero  Total 
salt  usedo  UoO  Ibso  during  precooling,  200  Ibso  when  precooling  stoppedo 
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Cars  1  and  2,  standard  and  Preco  fan  cars  respactivelyp  were 
loaded  the  day  before  the  rest  of  the  ears  and  were  held  over  for 
precoolingp  both  being  preoooled  about  29  hours.    These  were  light, 
27p500-pound  lengthwise  loadso     The  following  day  cars  3  and  4^  both 
fan  cars,  were  loaded  at  the  saae  shed  and  were  precooled  with  Preco 
fans  as  long  as  time  would  permito    Loading  of  car  3  was  finished  in 
time  for  it  to  be  precooled  for  about  10  hours  before  train  timeo  It 
was  a  light,  28,000-pound  Hoak  load;  car  4  was  a  27,500-pound  length- 
wise load  and  it  was  preoooled  for  only  6  hours.    Both  cars  were  salt- 
ed as  much  during  preoooling  as  were  the  companion  cars  1  and  2p  that 
is  with  400  pounds.     In  addition  to  this,  cars  3  and  4  received  200 
pounds  of  salt  at  the  end  of  precooling  to  assure  low  air  temperatures 
while  enroute  to  the  first  icing  station.    The  companion  cars  1  and  2 
did  not  receive  this  salting  but  were  handled  as  customary*    All  four 
cars  were  shipped  under  standard  refrigeration  with  5  percent  salt 
added  at  Bakersfield  and  Needles,  based  on  the  ice  suppliedo  The 
flans  were  in  the  "on"  position  in  the  fan  carso 

In  order  to  obtain  information  on  the  effect  of  precooling 
and  transit  temperatures  on  weight  loss  of  the  fruit  during  shipment 
individual  bunches  of  grapes  were  weighed  and  pecked  in  lugs  that 
««re  loaded  in  the  top  layer  of  each  of  these  four  cars  (1,  2,  3,  and  4)o 

Cars  6  and  6  were  both  Preco  fan  cars,  loaded  with  juice  grapes^ 
using  the  General  Box  block  loado    They  were  heavy  42 j,  500^  pound  loads o 
Car  5  was  precooled  for  6  hoxirs  as  is  generally  done  at  this  shedpusing 
General  American  mechanically  refrigerated  equipment  and  it  was  shipped 
under  standard  refrigeration,  no  salt,  fans  on.     Car  6  was  not  pre- 
cooled, but  received  500  pounds  of  salt  when  loading  was  finishedp 
and  was  re-salted  at  Bakersfield  and  Heedles  with  an  ajnount  equal  to 
5  percent  of  the  weight  of  ice  suppliedo    It  was  shipped  under  standard 
refrigeration,  fans  ono 

Cars  7  and  8  were  BREX  special  test  cars,  the  fonner  a  fan  car 
and  the  latter  ej\  overhead  bvuiker  car.    Both  were  equipped  with  "liquid- 
ometers"  which  indicate  air  temperature  at  top  and  bottom  quarter length© 
They  were  loaded  with  juice  grapes  using  the  Hoak  loado    The  fan  car 
contained  39,700  pounds  of  grapes  and  the  overhead  bunker  car  49,400 
pounds.    Tleither  car  wes  precooled  but  they  received  500  pounds  of 
salt  when  loaded  and  were  shipped  xmder  standard  refrigeration,  5  per- 
cent salt  at  Bakersfield  and  Needles,  3  percent  beyond,  based  on  ice 
supplied  to  re-ice  in  all  cases. 

Fruit  temperatures  were  taken  with  electric  resistance  ther- 
mometers in  the  bottom,  middle  and  top  layers,  centerline  of  the  bunker, 
quarterlength  and  doorway  stackSo    An  additional  middle  layer  temperature 
was  taken  at  the  centerline,  halfway  between  doorway  and  quarterlength 
(quarterlength  plus  2  stacks) o    Air  temperatures  were  taken  at  the  bottom 
and  top  bulkhead  openings  in  the  end  bunker  cars  and  at  the  ceiling  and 
beneath  the  floor  racks  in  the  overhead  bunker  carSo 
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Results 


The  cars  were  asaembled  in  ReAdley,  Californiaip  ^etneen 
7:00  and  9:00  A.M.,  September  14,  and  started  the  run  to  fakersf ield« 
arriving  there  at  2»30  P.M.,  and  departing  at  7:30  P.M.  (table  2). 
The  train  reached  Needles,  California,  about  noon  the  following  day, 
or  approximately  36  hoxirs  from  the  time  the  cars  were  released  to 
the  railroad,  midnight  of  loading  datep  September  13.    Durijag  these 
36  hours,  when  fan  operation  is  important  if  fast  cooling  in;tran8it 
is  to  be  accomplished,  the  train  was  standing  approximately  18>  hoiirs. 
•  However,  such  a  delay  is  normal  during  the  first  day,  vdien  ci^'^  are 
being  picked  up  and  hauled  to  the  concentration  point.  ii  ' 

The  train  arrived  in  Jersey  City,  R.J.,  on  the  morning  of 
September  22,  nine  days  after  loading.     The  weather  en  route  was 
warm  at  loading  point  and  during  the  first  three  days  in  transitp  > 
with  90°100°F.  maxima  and  60    minimao     From  then  on  the  sky  yma 
olojtdy  or  overcast  with  80°  to  90°  maximum  temperatures  and  60°  miniii^m, 
until  the  last  two  days  which  were  rainy  with  temperatures  in  the  ran^ 
of  60°  to  80°o 

Hold-over  preoooling  in  standard  and  fan  oars  1  and  2  vso  short  pre- 
cooling  and  heavy  salting  of  fan  carSp  5  and  4; 
Temperatures 

Cars  1  and  2  which  were  held  over  for  precooling  had  average 
fruit  temperatures  of  37°  to  38°P.  when  precooling  was  finishedo 
They  were  cooled  to  40°  in  about  22  hoxirs  after  being  losded  (figo  1). 
Car  3,  which  was  cooled  10  hours  before  shipment  required  about  44 
hours  to  reach  this  temperature,  about  twice  as  long  as  the  cars  held 
over  for  precooling.    Car  4,  precooled  for  only  6  hours,  did  not  reach 
40°  xintil  64  hours  after  loadings  despite  heavy  salting  and  fan  oper- 
ation in  transit.    These  cars  were  salted  about  as  much  as  was  safe, 
for  air  temperatizres  were  as  low  as  17°  in  car  3  and  21°  in  car  4  at 
bottom  bunker,  as  shown  later  in  table  6  under  discussion  of  salting. 
Unless  fans  can  be  operated  more  continuously  in  transit  the  first 
day  after  loading  than  ms  the  case  in  this  test,  heavy  salting  of 
fan  cars  at  shipping  point  and  in  transit  would  not  be  a  satisfactory 
substitute  for  long,  thorough  precooling. 

After  the  loads  were  cooled  to  40°,  subsequent  transit  temper- 
atxires  were  viniformly  loWp  and  the  fan  cars  excelled  the  standard  car 
and  maintained  temperatures  of  36°  to  38°  as  compared  with  39°  to  40°?. 
in  the  standard  car  (fig.  1). 

Condition  of  fruit  and  weight  loss 

The  grapes  in  these  four  cars  were  in  excellent  condition  when 
they  arrived  and  ware  fresher  looking  than  many  other  shifnnents  seen 
on  the  market o    Good  arrival  condition  was  to  be  expected j  since  all 
four  oars  had  excellent  transit  temperatures.     Cars  1  and  2  were  not 
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superior  in  ftppoarance  to  oars  3  and  4  despite  better  preoooling  in 
the  former  cars. 

Ten  veighed  bunches  of  Thompson  Seedless  grapes  loaded  in  the 
top  Imyerp  doorway  stack,  lost  an  average  of  2.1  percent  in  standard 
car  1,  1.60  percent  in  fan  car  2,  1.90  percent  in  car  3  and  2o50  per- 
cent in  car  4o    Thus,  the  car  receiving  the  best  refrigeration,  car  Zg 
had  the  lowest  loss,  despite  the  additional  day  required  for  long  pre- 
cooling.    The  greatest  moisture  loss  was  in  short-precooled  car  4o 
The  differences  are  small  and  only  suggestive  but  they  indicate  that 
fast  cooling  and  low  transit  temperature  can  be  expected  to  keep 
moisture  loss  and  resultant  wilting  and  shriveling  to  a  minimum. 
When  decay  is  a  problem,  it  would  also  be  held  in  check  by  thes^  temper- 
atures.   Air  circulation  in  fan  cars  did  not  increase  aoiiture  loss 
over  that  obtained  in  a  standard  car  (see  cars  1  and  2,  standard  and 
fan,  respectively);  in  fact,  it  was  slightly  less  in  the  fan  car  than 
in  the  standard  car. 

There  was  only  a  small  difference  between  bottom  and  top  layer 
temperatures  in  these  four  cars,  amounting  to  A°  in  the  standard  car 
(  car  1)  and  2,  2^  and  3*^  in  fan  cars  2,  3  and  4  respectively  (table  3). 
The  long  precooling  that  the  standard  car  received  was  responsible  for 
the  good  showing  it  made  in  this  respect;  fan  cars,  even  though  not 
well  precooled,  usually  have  fairly  uniform  temperatures  throughout 
the  load  because  of  forced  air  circulation. 

Short  precooling  of  a  fan  car  (car  5)  vs.  no  precooling,  but  heavy- 
salting,  of  a  fan  car  (  car  6  )t 

Car  5  was  precooled  for  about  6  hours  to  an  average  temper- 
ature of  53°F.  (fig.  2).     Car  6  was  not  precooled  but  was  heavily 
salted  with  500  pounds  a  few  hours  after  loading.    The  fruit  in  this 
car  averaged  75°P.  vhen  it  was  loaded,  and  reached  50°  in  a  bout  44 
hours  after  loading,  i*iereas  the  precooled  car  reached  50°  in  about 
26  hourso    The  temperature  of  the  non-precooled  car  caught  up  with 
that  in  the  short  cooled  car  by  the  time  the  train  reached  Winslow,, 
Aritonap  about  60  hours  after  loading.    Salting  at  loading  point  and 
at  Bakersfield  and  Heedles  was  responsible  for  this  and  shows  irtiat  can 
be  accomplished  by  fan  operation  and  salt.    However,  the  advantage  of 
even  short  precooling  was  shown  by  the  difference  in  temperature  during 
the  first  two  days  (figo  2)o    Keither  of  these  cars  had  temperature 
records  coanparable  with  well-cooled  cars  1  and  2o    However,  the  grapes 
in  cars  6  and  6,  (juice  type)  arrived  in  satisfactory  condition. 

In  these  cars,  which  were  crosswise  loads,  with  T-shaped  blocks 
holding  the  rows  in  alignment,  middle  layers  were  warmer  than  top  layers 
much  of  the  time  in  transito     This  was  a'lso  true  in  the  Hoak  crosswise 
loads  of  cars  3^  7  and  8,  but  not  in  any  of  the  lengthwise  loads 
(cars  1,  2  and  4) o    Thus  further  evidence  was  obtained  that  middle 
layers  are  harder  to  precool  and  refrigerate  in  transit  in  crosswise 
than  in  lengthwise  loadso 
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Ifon-precooled  loada  in  fan  car  7  and  ov<rhe>t  bunker  car  8 

Car  7         A  fan  car  In  which  aaltinii  and  fan  operation  In  transit 
were  •abetltuted  for  precoolingo    Car  8  was  an  overhead  "bunker  car  iced 
and  salted  in  the  same  manner  as  Car  7  to  find  if  air  circulation  from  the 
overhead  bunkers  would  give  as  fast  cooling  as  forced  air  circulation  in 
the  fan  eaXo     Both  cars  were  loaded  with  crosswise  Hoak  loads  and  were 
halted  with  300  pounds  as  soon  as  loaded,,  and  had  3  percent  salt  added  at 
Bakersfield  and  Needles^  and  3  percent  beyondo    The  most  outstanding 
result  was  the  much  faster  cooling  and  lower  transit  temperatures  obtained 
in  the  fan  car  ae  compared  with  that  in  the  overhead  bunker  car  (figo  2^ 
cars  7  and  8)o    The  difference  was  10*  to  lU«  in  favor  of  the  fan  car 
during  most  of  the  transit  periodo     In  comparing  these  carsp  it  should 
be  kept  in  mind  that  the  overhead  bunker  car  had  a  load  about  20  percent 
heavier  than  that  in  the  fan  caro    The  load  was  no  higher  but  it  was 
longero 

The  grapes  in  the  no&-precooled  fan  car  cooled  relatively  slowly 
as  compared  with  those  given  good  precoolingo    Prom  a  starting  temperature 
of  Sl^Foo  5^  hours  were  required  to  cool  the  load  to  50®  (figo  2),  whereas 
Ik  hours  precooling  did  as  much  in  car  1  (figo  l)o     The  average  temperature 
of  the  load  in  this  car  did  not  reach  Uo®  until  the  fifth  day  in  traneitp 
despite  salting  at  every  icing  statioUo     In  this  respectp  the  showing  was 
not  as  good  as  in  non-precooled  fan  car  6  which  was  not  salted  beyond  Needles, 
Califomiao     Both  were  crosswise  loadsp  Hoak  strips  in  car  7  scad  blocks 
in  oar  6o    Trom  the  records  shown  in  table  3(>  ^t  appeared  that  middle  layers 
were  harder  to  cool  in  the  ^ak  load  (car  7)0  than  in  the  block  load 
(car  6)0    The  middle  layers  of  cars  7  and  8,  both  non-precooled  Hook  loads, 
had  -very  high  average  temperatures,  51*       the  fan  car  and  60®  in  the  over- 
head bunker  car  (table  3)°     Bottom  layers  were  nnich  cooler,  and%opllagfer« 
slightly  coolero 

Comi>arlBon  of  liquidoaeterg  and  electric  thermometer  readings  in  cars  7  and  8 

Beslstance  thermometers  were  used  in  all  the  cars  to  obtain  the 
temperatorer.  of  air  leaving  and  entering  the  bunkers  in  order  to  get  some  idea 
of  the  performance  of  the  bunkers  in  cooling  the  ai^o    In  the  end-bunker  oarso 
the  thermometers  were  located  at  the  top  and  bottom  bulkhead  openings  The 
liqaidoneter  or  outside  reading  thermometer  bulbs  were  located  about  quarter- 
length  in  the  opnosite  end  of  the  car^  top  and  bottom,  tmdchence  were  I5  or 
20  feet  away  fi-om  the  resistance  thermometerso    Because  of  thiso  some  differ- 
ences in  temperatures  were  to  be  expected„     With  a  few  ezceptionso  air  tem- 
peratures shown  by  the  two  thermometers  at  the  floor  level  were  similar  in 
fan  car  7  (table  k)„    Liquldometer  readings  of  the  air  temperature  above  the 
load  were  consistently  warmer  than  those  shown  by  the  resistance  thermometers 
probably  because  of  the  difference  in  the  location  of  the  instrumentso  In 
the  overhead  bunker  car^  resistance  thermometer  readings  at  the  floor  level 
were  consistently  lower  than  llquidometer  readings  whereas  at  the  ceiling  the 
reverse  was  tr«*o    Both  records  show  very  warm  air  temperatures  in  the 
overhead  bunker  car  and  much  lower  temperatures  in  the  fan  caro 


Liqaldoneter  readings  and  fruit  tooperatares  ware  cospared  in  the 
fan  car  (figo  3)  and  it  was  found  that  bottom  layer  fruit  tenrperatoreg  cloeely 
approximated  the  liquidometer  readingSo    Top  layer  fruit  te«perature«  la^fged 
behind  air  temperatures  as  would  be  expected  until  the  load  was  fairly  coolo 
The  sane  was  true  in  the  overhead  bunker  car  (flgo  U)  where  top  layer  fruit 
temperatures  were  about  10*  higher  than  liquidometer  readings  for  most  of  the 
trlpo     In  this  car  bottom  layer  fruit  temperatures  were  also  several  degrees 
higher  than  bottoa  liquidometer  temperatures  until  the  last  few  days  in  transit 
when  they  were  almost  identicalo    The  llquldometers  cannot  be  regarded  as 
affording  an  accurate  measure  of  the  temperature  of  the  load  at  any  time  but 
serve  a  useful  purpose  in  providing  a  means  ordinarily  lacking  of  obtaining 
an  idea  of  temperature  conditions  In^de  the  caro 

Ice  and  salt  supplied  test  care 

The  two  well-precooled  cars  1  and  2  had  a  total  ice  melt age  of  approx- 
imately 260 5<^  poondse,  the  fen  car  having  only  a  few  hundred  pounds  greater 
meltage  than  the  standari  car  (table  3)°  However^  it  was  almost  l^*  cooler 
when  loaded,  hence  it  haA  a  much  lower  refrigeration  requiremeoto  The  sur- 
prising thing  was  that  short  precooled  car  "^^  &  fan  car^  consumed  lees  ice 
between  Bakersfield  and  Homell  than  well  cooled  car  2p  when  the  reverse 
Bight  have  been  expected,  since  It  was  S*  warmer  than  oar  2  at  Bakersfleldo 

Ice  meltage  in  non-salted  car  5»  precooled  with  mechanical-  refrigeration 
was  about  ?(,600  pounds  less  than  in  companion  car  6^  not  precooled  but  saltedo 
Greatest  meltage  was  in  heevily  loaded  overhead  bunker  car  8  where  it  totaled 
33o070  poundso    Bunker  capacity  of  7o800  pounds  was  not  sufficient  in  this 
car  to  take  care  of  the  heat  in  a  warm  car  of  grapeso    The  bunkers  were 
practically  empty  when  they  were  re-iced  at  Bakersfield  approximately  Ug  hours 
after  Initial  iclngo    Re-icing  the  one  overhead  bunker  car  required  about 
as  long  as  it  did  to  re-ice  the  remaining  seven  end-bunker  oars  (because 
the  icing  facilities  were  not  adapted  to  this  operation) o 

Safe  sadting  practice 

After  the  long  precoollng  that  cars  1  and  2  received^  they  were  salted 
at  Bakersfield  and  Needles  in  amounts  equalling  3  percent  i>f  the  ice  supplied 
to  re-ice  them,.    Air  and  fruit  temperatures  became  dangerously  low  in  the 
standard  car  (car  1)  indicating  that  more  salt  than  this  might  have  caused 
freeilngo    The  fan  car  had  hlgherp  safer^  temperatures^,  as  would  be  expectedo 
Cars  3  and  k  (fan  cars)  had  200  pounds  of  salt  added  at  I2OO  AoMo,  September  lU 
at  the  end  of  precoollng  after  UOO  pounds  had  been  used  in  the  preceding 
precoollng  period  of  10  and  6  hoi^rs^  respectivelyc     The  cars  were  not  in 
motion  the  rest  of  the  night  but  were  standing  in  Reedley  and  inside  air 
temperatures  of  I7*  and  21*?c  were  recorded„    ?ruit  temperatures  were  not 
too  cold  in  the  canter  of  the  packages,  but  in  car  3  there  was  some  indi- 
cation of  freezing  damage  to  outside  fruit  in  the  lugs  in  the  bottooi  layer (, 
bunker  stacko    Thus,  it  would  appear  that  heavier  salting  than  that  given 
car  3  would  not  be  safe  in  cars  cooled  as  long  as  about  10  hourso 
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T>ble  6«    Air  and  grape  temperatures  at 
bottom  layer  bunker  position,  in  salted  care 

Car  1  Car  2  Car  3  Car  4 

Standard  Car    Fan  Car         Fan  Car         Fan  Car 


Air  Grapes  Air  Grypea  Air  Grapes  Air  Grapes 

°F  ^'f  °?  *P  °F  °F  °F  °F 

Reedley,  Sept.  14^,  7j00  an    33.6  37.4  30.6  34.8  ITo^VsSoO  21. ol/  47o7 

Bakersfield  2/  Do.  2:30  pm    35.0  36.4  36.6  36.3  3io9  33.6  37.5  43.7 

Mojave,  Sept.  18,  12:30  am    28eO  34o9  30.6  35.3  28o4  34o0  33,5  41o2 

Keedles  2/       Do.  11:30  am    29o0  34o4  34.1  35o3  31o9  35o0  33.6  39o7 

Seligman,         Do.     8:30  pm    29.0  33o4  31.6  34.3  29.9  35o5  31o5  39.2 

HH-nslow,  Sept. 16,    5il5  am    28.6  51.9  32o6  33.3  32.4  34,5  31o5  37o7 

Gallup.,           Do.  11:00  am    29.5  31.4  32.6  32.8  31.9  34.0  32,0  36.7 

Belen,               Do.    3:45  pm    29.5  31.4  33.1  32.8  32.9  34,0  35o0  36.2 

Vaughn,             Do.     9:15  pm    30.0  30.9  34.1  32.3  34.4  34.5  34o5  35.7 

Amarillo,Sept  17,    7:00  am    31.5  31.9  34.1  33.3  33.4  34.6  33.0  35.7 

Canadian,          Do.  12;15  pm    S3oO  32.9  35.6  33.8  34.4  35.0  35.5  35.7 

l/  200  lbs.  salt  applied  Reedley,  1:30  A.M. 

2^  Salted  at  rate  of  5  percent  of  ice  supplied. 


Smanary 

Salting  the  ioe  in  fan  cars  at  shipping  point  and  at  the  first 
and  second  icing  stations  and  shipment  trith  fans  on  did  not  prove  to  be 

fully  satisfactory  substitute  for  good  precoolingo    Operating  the 
Preco  fans  for  10  hours  at  shipping  point,  followed  by  the  above  method 
of  salting,  most  nearly  approached  the  temperatures  obtained  by  long 
"hold-over"  precoollng.    The  factor  limiting  the  possibility  of  quiok 
cooling  in  transit  by  using  fan  cars  was  the  time  the  train ms  standings 
amounting  to  18  hours  of  the  first  36  hours  after  the  car  was  released 
to  the  railroad. 

A  comparison  of  temperatures  in  a  fan  and  an  overhead  blinker 
car,  both  no^  precooledp  but  heavily  salted,  showed  the  superiority 
of  the  fan oaar/removing  heat  from  the  load  and  maintaining  lower 
temperatures  in  transit. 

Crosswise  loads  of  the  Hoak  and  block  types  had  higher  middle 
layer  temperatures  than  lengthwise  loads.     The  block  load  was  some- 
what better  than  the  Hoak  load  in  this  respect. 


Tabl«  2.  Train  scneduie»  grape  transportation  test, 
He«dley,  Calif.,  to  New  York,  li.  Y.  ,  Sept.  191,6,  via 
Santa  Fe,  Erie  Railroads, 
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Table  2.  (coal, ) 


Dat« 

btp L  < 

13 


19 


19  & 


21 


22 


y  ttktion 


?/elllni;ton»  Kans» 

Rmporia,,  Kane. 
£nrou  t© 

Holiiday*  Kans, 
Argentiitd,  Kans. 
Snroute 
Hirdln,  !Can3, 
^iarcdline,  ko» 
Shopton,  Iowa 
£nroute 

Ft.  kaaisoii,  Iowa 
Ariiionde,  lovia 
(ialeaburjit  Iowa 
Chill  Icoth.? ,  111, 
StrtiatOTt  111* 
V«runa,  111* 
Joliet,  111. 
UcGook,  111. 
Comith  Junction, 
Corwlth,  111* 
aCClearing,  Til* 
UamiDond,  111. 
Uontei-ey,  111, 
Huntington,  111. 
Lima,  Ohio  " 
f*arion,  Ohio 
K«nt,  Ohio 
Maeidsville,  Pa* 
Ja&iestonnt  N.  V* 
Salamanca,  N*  Y. 
£nroute 
Horueli,  N,  Y. 
Enrout« 

Susqusnaraia ,  I.',  Y. 
Port  Jervis ,  N*  Y. 
Jersey  City,  N,  J, 
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Tabla  4«    Comparison  of  liquidonetar  readings 
of  air  temperature  beneath  floorracks  and  at 
celling  with  resistance  thermometer  readings 


Place  Date      Time   Car  r     Ceir  3 


Bottom 

Top 

Pot  tor.  

Top 

Liq. 

Res. 

Liq. 

Res, 

Liq. 

Has, 

Res. 

^. 

■'V. 

Raedley 

.9/U 
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:00 

am 

43 

36 
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9/16 

11 

:00 

am 

37 

34 

/f2 

35 

46 

50 

55 

Bel  en 
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9/18 

12. 

00 

n. 

36 

35 

42 

37 

45 

39 

46  ■ 

51 

Larcel ine 
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36 

40 
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42 
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40 
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Port  Jervis 

9/22 

6: 
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aia 

36 

35 

38 

3h 

hi 

36 

40 

45 

Cr  ox  t  on 

9/22 

10: 

30 

am 

36 

35 

40 

34 

41 

37 

40 

45 

2/  Resiotaii^ie  tnermorueter  located  at  ead  of  ccir  i.e^r  banker,  licuidometer  lo- 
cated near  quar terlangth. 
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Tftbl*  5»  and  salt  supi-iieJ  t«st  cara  of  t^rapes  shipped 

rr.-x.  ?.e«dloy,  Ceilil".,   to  i<e\»  York,        Y.  ,  Dept.  i946»  via 
oar.ia  re  ai.i  iLrie  Kailrciiide. 


Date  Station 


Gar  ffl 
RI»-383d1 


its 


:a-t 
its 


-wr  //2 
r.i)-S208 


lbs 


Jal  T, 
lbs 


Car  ,?3 
RD-ei3G 
Fan 


Ice 
lbs 


ial  c 

lt£ 


Ottr  ///j 
RD-302C 
Fan 


Ice 
ibs 


'2  nit 
ibs 


11 

Fresno,  Cal. 

( Initial } 

11;59 

ajL 

11500 

11300 

11300 

11300 

:i 

Fresno »  Gal. 

(Retouch) 

5:00 

pa 

1200 

1200 

12 

Fresno,  Gal. 
•  (Retouch) 

3  s  00 

pui 

1200 

1200 

12 

heedley,  Cal .  PJ 

3:30 

pro 

600 

200 

1200 

200 

13 

■                           R  II 

9  ;i5 

am 

5100 

200 

3600 

2C0 

7/8^/ 

13 

t  N 

3:30 

pm 

200 

3/4^/ 

15 

n  ^ 

7:00 

pts 

200 

13 

■  R 

7:30 

pm 

1600 

200  1500 

13 
U 

•  fl 

•  a 

e  :20 
1;30 

pm 

2/3^ 

2/3i/ 

''-^ 

200 

200 
200 

U 

-  (ABt.) 

7:00 

arj 

3/3I/ 

14 

Balc«rsf leld,  CmI. 

:00 

pen 

4200 

210 

Z!20C 

210 

/^800 

240  6000 

300 

'  c 

Needles,  Gal. 

12:30 

pm 

4500 

225 

3200 

161 

28  00 

140  39OG 

195 

ib 

fVinslow,  Ariz. 

7:00 

am 

1560 

2030 

1958 

17C4 

16 

Baler.,  K,  'Ji, 

5:00 

pta 

870 

1040 

560 

960 

17 

\laynoka,  iLans. 

■  6:00 

pm 

900 

1800 

1500 

1300 

IS 

i^ans  as  C  ^  t  >  ,  Kaii  s . 

1  :00 

poi 

700 

10<X) 

ilSo 

900 

19 

Corwith,  111. 

3:00 

pm 

1400 

2600 

1400 

2000 

20 

Clearing,  ill. 

L,:00 

aiii 

20 

Lor  ion,  Ohio 

10:00 

pa 

1400 

2600 

1400 

2000 

21 

Hornell,  N.  Y. 

k  :00 

pQ 

1200 

1100 

1400 

1100 

22 

Jersey  Gity,  N«  J, 
(:iBt.) 

11  :00 

3/4i/ 

7/3i/ 

7/&i/ 

Ice  supplied  to  replenish  bunkers 
resno,  Reedley,  BaJcersfield 


11100 


10200 


7800 


9C00 


Jieltab'e ; 

Baiiersfield  to  riornell 
aornali  to  Jersey  Gity  (Est.) 


12530 
2900 


13370 
140c 


12218 
1400 


14364 

1400 


Total  riieltate  and  aal  t  supplied 


26530    8  35  26970    771  21418    950  24764  1095 


1/  Icu  raaaininj;. 


Table  5»     ( oont.  ) 


Date      Station                         Time                 ^ai-  jfS  Car  •;6  Car  Uf  Car  fl^ 

RD-3515  RP-6532  rRTX-7i;699  BR'!;x-74699 

    Fan  Fan  Fan  QE  Bask;;t 

Ice    3al  t  Ice     3alt  Ice    3_".l_t  Ice    3  .-■  1 1 

lbs      lbs  lbs       lb3  lbs       lbs  Its  l>-s 


11 

Fresno,  Cal. 

(Initial) 

11 :59 

am 

11300 

11300 

9600 

7300 

12 

Fraeno,  Cal, 

(Retouch ) 

5:00 

pa 

1200 

1200 

1200 

1300 

13 
14 

i-oadiii^  point  8:00 
Reedley,  Cal.  (Est.)  9:00 

pm 
aa 

500 

500 

1/8^ 

500 

14 

Bakarsfield*  Cal. 

3  :00 

pa 

5100  — 

600C 

300 

5700 

285 

6800 

340 

15 

Needles ,  Oal. 

12:30 

pjrxi 

2100  — 

-    -  3800 

190 

3300 

4500 

225p 
97^ 

16 

"ins lew,  Ariz. 

7:00 

am 

890 

2546 

2270 

3260 

16 

Bel  en,  Hm 

5  :00 

PI3 

1400 

970 

1760 

53 

910 

27 

17 

taynolca,  K&ns. 

8:00 

pc 

2850 

1750 

2400 

72 

2700 

81 

18 

K«»6  a  e  City,  Ka  ns 

1:00 

poi 

1500 

1100 

2100 

63 

2700 

61 

19 

Corwith,  111. 

5:00 

pm 

2S00 

2400 

2600 

78 

21;  00 

72 

20 

Cleari.'Ct  111. 

4:00 

aid 

1000 

925 

1000 

30 

1000 

30 

20 

Larion,  Wiio 

10:00 

pm 

6l;0 

600 

600 

16 

400^ 

36 

21 

Horaoll,  N.  Y. 

l^vOO 

pm 

1000 

1200 

1000 

30 

12 

22 

Jersey  City,  N.  J, 
(£st.  ) 

11:00 

am 

7/8^ 

7/8^^ 

3/5/ 

23 

Jersey  City,  N.  J. 

2700 
7/&i/ 

2700 

3/4^ 

24 

Jersey  City,  ^'.  J. 

Ice  3'iDpiied  to  replenish  bunlr.ers 
Fresno,  aeediey,  Bafcersflald  6300 


7200 


6900 


>600 


l!e  1 1  -.go  : 

Bakersl  ield  to  Hornell 
Someli  to  Jerss^  City  (Set.) 

Total  melt^i^e  and  ealt  supplied 

1/  Ice  ra»ait.ing. 

2/  %  salt  trey or.d  Keedies. 

^  l»eeded  totax  of  1000  Ita.  \o  fill. 


14140 
1400 


15491 
1400 


17030 
1200 


19070 
5400 


21340    none  24C91    990    25130  1362    33070  1501 


Tabla  A.  Specifications  of  refrigerator  cara 
used  in  grape  transportation  tect,  £*.pt.  19'|C> 


RD    Steel  Standard  38361    Rebuilt  5/45 

Wall  7"  Insul,    3"  Side.    3i"  top  and  bottom. 

Door  60*  .  .         u  1 

Floor  Rack  7i«,  Boards,  parallel  bulkhead,  4"  wide  witn  1"  holes, 
2^"  centers,  slits  5/8".    Tnresnold  flush  Aith  floor  of  car. 
I.  L.     33«   It".  8'   2i".  I.H.  V 

Load  sp'dce  1933  cu.  ft. 

Ice  capacity  11,600  lbs.    Funkor  space  343  cu.  ft. 
Light  weight  appr ox. ,  57.000  lbs. 

RD    Steel  Fan    8000  series    Rebuilt  '45  cind  '46. 

Doorb,  floor  racks  and  hunker  space  saxne  as  above  but  *»xth  convertible 

bunkers. 

I.!axii-Uiii  (converted)  length  39'  0". 
liaximum  load  space,  2276  cu.  ft. 
Light  weight  approx.,  60,000  lbs. 

BREX    Steel  Fan  74698    Built  '46. 

Wall  7"     Insul.  3"   side,  32"  top  and  bottom. 
Door  60",     Rabbeted,  not  beveled. 

Floor  rftok  7^" .  boards  parallel  to  bulkheads,  3i"  wide,  spaced  1», 

no  holes.    Threshold  flush  v,ith  top  oi  floor  rack. 
I.i^    33*  2"  (converted  37'  4").    L^"-  8«  3"     I.H.  7'  6-. 
Load  space  2067  cu.  ft.  (converted  23?2  cu.  ft.). 

Ice  capacity  1C,000  lbs.  coarse,  9600  chunk.  Bunker  space  235  cu.  ft. 
Light  weight  58,800  lbs. 

EREX    Steel  Overhead  bunker  (basket)  74^99    Built  '46 

Wall  7",  2"  wall  duct.     Insul.  3"  side,  3^"  top  ani  bottom. 

Door  ajid  floor  rack  same  as  above. 

I.  L.  39'  10",  I.  '.V.  8'  3".  1.  H.  6'  10". 

Ice  capacity  7800  crusned. 

Light  T!ei&ht  65.300  lbs. 
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